Heptahelical and other G-protein-coupled receptors (GPCRs) signaling.
Heptahelical receptors are coupled to heterotrimeric GTP-binding proteins (G-proteins) which transduce most signals through their alpha and betagamma subunits to effectors, enzymes and ion channels. Of the 367 heptahelical receptors for endogenous ligands, about 330 are potential targets for drug discovery with agonist, antagonist or inverse agonist properties. The term G-protein-coupled receptors (GPCRs) is a broader functional definition rather than a structural one referring to heptahelical receptors specifically. Non-heptahelical putative GPCRs include some transmembrane receptors with tyrosine-kinase activity on their cytosolic endings (EGF, insulin and IGF-1 receptors), other transmembrane receptors (mannose-6-phosphate/IGF-2 receptor and integrin-associated protein IAP or CD47), and some receptors belonging to the class of glycosylphosphatidylinositol (GPI)-anchored proteins and located on the outer face of the plasma membrane. Also, activators of G-protein signaling (AGS) proteins that regulate vesicular trafficking activate heterotrimeric G-proteins in the Golgi independently of receptor activation. Main effectors activated through their direct interactions with alpha subunits or betagamma dimers of heterotrimeric G-proteins include adenylylcyclases, cGMP-phosphodiesterase, phospholipases Cbeta, phosphoinositide 3-kinase gamma, Ca(V2) calcium channels, GIRK/Kir3 potassium channels, and guanine nucleotide exchange factors RasGEF and RhoGEF leading to small G-proteins and MAP-kinases activation. Current signaling cascades leading to final cell responses are depicted.